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MOTOR VEHICLE SEAT 

5 

CROSS-REFERNCE TO RELATED APPICATION 

This application is a National Phase Patent Application of International 
Application Number PCT /DE2004/000560. filed on March 12. 2004. which 
claims the priority of German Patent Application Number 103 17 238.6. filed on 
10 April 10. 2003. 

Descript i on BACKGROUND 

The invention relates to a motor vehicle seat, accord i ng to tho proamb l o of pat e nt 
15 c l a i m 1. 

A motor vehicle seat of this kind comprises a backrest which can be folded forwards 
from at least one useful position in which it serves to support the back of a vehicle 
occupant by swivelling onto a seat surface of the seat underframe of the vehicle 

20 seat; an upholstery carrier which serves to receive a seat cushion which defines the 
aforementioned seat surface and on which a passenger can sit; as well as a 
coupling member through which the backrest is coupled to the upholstery carrier so 
that as the backrest folds forwards the upholstery carrier is for example lowered 
and/or moved in the seat longitudinal direction. By seat longitudinal direction is 

25 thereby meant that direction along which the thighs of an occupant extend when 
the latter is seated in a normal sitting position on the vehicle seat. 

By useful position of the backrest are currently meant all those positions of the 
backrest in which the backrest can be locked and serves to support the back of the 

30 seat occupant. This can be a single useful position where the backrest is 
substantially upright (in the case of a motor vehicle seat with a non-adjustable 
backrest incline) or a number of different useful positions (in the case of a motor 
vehicle seat which has an incline-adjustable backrest). In the last mentioned case 
apart from locking the backrest in a substantially upright useful position there is as a 

35 rule the possibility of being able to lock the backrest in different reclining positions so 
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that the seat can also serve as a reclining seat. 

If the backrest is folded forwards from these useful positions towards the seat 
surface then it no longer serves to support the back of a vehicle occupant; rather 
5 the use of the corresponding seat by a vehicle occupant in this position of the 
backrest is not even possible since the backrest covers the seat surface. When the 
backrest is folded forwards additional space becomes available for transporting 
objects in the vehicle. 



10 Swivelling or folding the backrest from this useful position forwards onto the seat 
surface of the vehicle thereby does not necessarily mean that the backrest (with its 
backrest cushion) has to rest on the seat surface (formed by a seat cushion) of the 
motor vehicle seat. It is only of importance that the backrest when folded forwards 
extends above the upholstery carrier (and thereby covers same) so that the desired 

15 additional cargo space is provided above the forward-folded backrest. This cargo 
space is maximised if the backrest in the forward-folded state rests on the seat 
surface (at least in part); however a considerable additional cargo space can 
already be provided above the backrest if the backrest when folded forwards is at a 
distance from the seat surface (formed by the seat cushion) and thus extends at a 

20 certain distance above same. The backrest is thereby preferably aligned 
substantially horizontal and extends substantially parallel or in any case slightly 
inclined relative to the seat surface. 



By coupling the backrest to the upholstery carrier of the vehicle seat through a 
25 coupling member when the backrest is folded forwards onto the seat surface the 
upholstery carrier is shifted vertically down and/or forwards or backwards in the seat 
longitudinal direction. The additional cargo space which becomes available on 
folding the backrest forwards can hereby be optimised. 



30 With motor vehicle seats of this kind there is the difficulty that by coupling the 
backrest to the upholstery carrier a restricted movement of the backrest from a 
useful position can already lead to a displacement of the upholstery carrier. This is 
then a drawback by way of example if the backrest is to be adjustable within a 
useful area by swivelling into different useful positions. 

35 
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The object of the invention is therefore to provide a motor vehicle seat of the type 
already mentioned which enables a restricted swivel movement of the backrest 
without leading to a displacement of the upholstery carrier of the vehicle seat. 

5 Th i s i s achi e v e d according to th e i nv e nt i on by prov i ding a motor v e hiclo soat with th e 
f e atur e s of patent claim 1 . 
BRIEF DESCRIPTION 

According to this the coupling member is in active connection with at least one 
10 elastic element for example by resilient bearing of the coupling member by m e ans of 
the elastic element so that when the backrest is folded forwards (in a first swivel 
area) first the elastic element becomes deformed before the coupling member (in a 
subsequent further swivel area of the backrest) can act on the upholstery carrier in 
order to displace same. I.e. the deformation of the elastic element during the initial 
15 swivel movement of the backrest from a useful position has the result that during the 
swivel movement of the backrest in the first swivel area the coupling member does 
not act on the upholstery carrier (to displace the upholstery carrier). 

This enables a restricted swivel movement of the backrest relative to its at least one 
20 useful position without the coupling member becoming active in this first swivel area 
to displace the upholstery carrier. Rather in a restricted swivel area of the backrest 
from the at least one useful position or a useful area defined by different useful 
positions at first only a deformation of the elastic element takes place so that the 
position of the upholstery carrier is not affected. Only when the deformation of the 
25 elastic element has finished, thus the latter has become so deformed that no more 
deformation is possible through the forces acting when the backrest is folded 
forwards, does folding the backrest forwards lead to actuation of the coupling 
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member which can then trigger the desired displacement of the upholstery carrier. 

For different possibilities for coupling a forward-folding backrest to an upholstery 
carrier in order to achieve a displacement of the upholstery carrier when folding the 
5 backrest forwards reference is made to German Utility Model No. DE 203 03 753 
and German Utility Model No, DE 203 04 713. Regarding the additional 
displacement of the backrest itself during the forward folding movement reference is 
made to German Utility Model No. DE 102 46 473 in addition to German Utility 
Model No. DE 203 03 753. 

10 

The coupling member is preferably longitudinally extended, e.g. designed in the form 
of a compression or traction member, more particularly as a flexible traction member 
(draw cable) which has the elastic element mounted at one end. The longitudinally 
extended coupling member can thereby be guided at least in some sections in a 
15 Bowden sheath. 

The elastic element is preferably arranged so that the coupling member is connected 
through the elastic element to the backrest, more particularly in that the elastic 
element is supported on the backrest directly or indirectly through a further 
20 component part such as e.g. a support element mounted rotatable on the backrest. 
For this it is proposed that the elastic element is connected at one end to the 
coupling member and at the other end is supported on the backrest so that when the 
backrest is folded forwards the elastic element is deformed first before the backrest 
can act on the upholstery carrier through the coupling member 

25 

In the case of a coupling member designed as a flexible traction member when the 
traction member is tightened as the backrest is folded forwards there is an initial 
deformation of the elastic element. Only when this has been completed can a 
displacement of the carrier be triggered by tightening the traction member. 

30 

The elastic element is preferably here a coil spring, e.g. in the form of a tension or 
compression spring which surrounds the end section of the coupling member on the 
backrest side. 

35 The coupling member in turn engages by its end remote from the backrest directly or 
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indirectly through further component parts on the upholstery carrier, namely in 
particular in the area around the front end in the seat longitudinal direction. 

According to a further development of the invention a locking mechanism is provided 
5 with which the upholstery carrier can be locked so that it cannot be displaced and 
which is elastically pretensioned preferably in the direction of the locked state. In 
order to displace the upholstery carrier as the backrest is folded forwards to the seat 
surface it is necessary first to release this locking mechanism, namely preferably 
only after the deformation of the elastic element which serves for the resilient 
1 0 support of the coupling member,. 

In order to release the locking mechanism it is possible to use a structural assembly 
such as e.g. a Bowden cable of the longitudinally extended coupling member which 
is in active connection with the coupling member. When using a flexible traction 

15 member as coupling member a corresponding actuation of the Bowden cable when 
the traction member is tightened as the backrest is folded forwards (after 
deformation of the elastic element) can be achieved in that movement of the traction 
member is initially prevented through the locked upholstery carrier. Therefore the 
tightening of the traction member which happens after deformation of the elastic 

20 element at first only leads to a displacement of the Bowden cable which then acts 
through a corresponding unlocking element on the locking mechanism of the 
upholstery carrier. 

For this it is proposed that the Bowden cable on the one hand is supported on the 
25 unlocking element of the locking mechanism and on the other hand on a support of 
the backrest fixed on the seat frame, namely preferably through rotationally mounted 
support elements. The rotationally mounted support elements used to support the 
elastic element and Bowden cable respectively can each have a through opening 
through which the longitudinally extended coupling member engages. 

30 

After the unlocking of the locking mechanism by moans of the Bowden cable the 
tension member which tightens as the backrest is folded forwards can now move so 
that it engenders the desired displacement of the upholstery carrier. 

35 In order to permit the displacement of the upholstery carrier as the backrest is folded 
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forwards this can be connected for example through a swivel lever to a floor 
assembly structure of a motor vehicle. Furthermore the upholstery carrier can be 
assigned a guiding device in the form of a guiding slide and a guide bolt guided 
therein by means of which the upholstery carrier is guided as it is displaced. 

5 

Locking of the upholstery carrier when the backrest is located in the useful position 
can be achieved in that a locking element of the locking mechanism, e.g. a swivel 
mounted locking lever acts on the guide bolt of this guiding device and prevents its 
movement in the guiding slide. In order to release the locking mechanism this lever 
10 has to swivel as the backrest is folded forwards so that it releases the guiding 
device. 

In order to enable the backrest to fold forwards onto the seat surface or the backrest 
to swivel between different useful positions the latter is mounted preferably to pivot 

1 5 about an axis. This can be on the one hand an axis formed locally fixed on the 
backrest support or alternatively an axis mounted in a guiding slide and able to 
move as the backrest is folded forwards. By moving the axis of the backrest during 
the forward folding movement it is possible to prevent a collision between the 
backrest and the other structural groups of the corresponding motor vehicle. This 

20 can be a rear seat in the case of a corresponding vehicle seat so that for example a 
collision with the backrest of the vehicle seat in front of same as it folds forwards is 
avoided. 

If the backrest can be brought through swivel action into different useful positions in 
25 which it can be locked each time then any known adjusting device can be used here 
for adjusting the backrest incline. With a self-locking design of this adjusting device 
it is ensured at the same time that the backrest is locked each time in its relevant 
useful position. With a non-self-locking design of the adjusting device it is necessary 
to provide corresponding locking means for this. In each case through the resilient 
30 bearing of the coupling member according to the invention it is possible for the 
backrest to be swivelled into different useful positions within a certain useful area 
without leading to a displacement of the upholstery carrier. 

A design of the vehicle seat of this kind is particularly preferred in the case of a 
35 coupling between the backrest and upholstery carrier where as the backrest swivels 
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out from a useful position in order to fold the backrest forwards onto the seat 
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surface, first in a first swivel region a deformation of the elastic element takes place 
(through tensioning and/or relaxation) without the coupling member acting on the 
locking mechanism of the upholstery carrier or the upholstery carrier itself in order to 
induce a release and displacement of the upholstery carrier. This first swivel region 
5 (compensation region) thus enables an incline adjustment of the backrest between 
different useful positions within a useful area in which the adjustment of the backrest 
results in no action on the upholstery carrier. In a subsequent second swivel area 
(unlocking region) of the backrest, folding the backrest further forwards then causes 
the release of the locking mechanism of the upholstery carrier. In a third swivel area 
10 which adjoins the aforesaid second swivel area and serves as a displacement area, 
when the backrest is folded further forwards the upholstery carrier is then moved 
through the action of the coupling member in the desired way , thus more particularly 
is lowered and/or moved in the seat longitudinal direction. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

Further features and advantages of the invention will now be apparent from the 
following description of an embodiment with reference to the drawings. 

20 Th e y show: 

Fig. 1a F i gur e 1a 

25 Fig. 1b F i gure 1b 
Fig. 1c F i gur e 1c 

30 Fig. 1d F i gure 1d 
Fig. 2 F i gur e 2 

35 Fig. 3 F i guro 3 
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is a perspective view of a motor vehicle seat where the 
backrest is raised up in a useful position; 

is a side view of the motor vehicle seat of Figwe -Fig. 1a; 

is a section of the motor vehicle seat of Figures Figs. 1a and 
1 b in the region of the backrest support; 

|s an enlarged view of a support bolt of Fw e Fig. 1 c; 

is a view of the motor vehicle seat of Figur e s Figs. 1a and 1 b 
when the backrest is folded forwards towards the seat surface; 

is a view of the motor vehicle seat of F i gur e s Figs. 1a and 1b 
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after the seat surface has been folded forwards onto the seat 
surface. 



DETAILED DESCRIPTION 

5 

F i gur e s Figs. 1a and 1b show a motor vehicle seat which has a seat underframe U 
and a backrest R. The seat underframe U is formed by two seat side parts S 
mounted on the two longitudinal sides of the motor vehicle seat and extending in the 
seat longitudinal direction L, with each side part to be fixed to the floor on the vehicle 

10 body and on which a seat trough W is mounted where it can swivel. The seat 
trough W serves as an upholstery carrier to receive a seat cushion and thus defines 
the seat surface F of the vehicle seat on which a vehicle passenger can be seated. 
The backrest R is mounted for swivel movement about an axis A on two backrest 
supports T in the form of backrest fitments which are to be mounted on each 

1 5 longitudinal side of the vehicle seat fixed to the body together with the corresponding 
seat side part S. 



It can be seen from F i gur e s Figs, 1a and 1b that the swivel axis A defined by a 
bearing shaft of the backrest R is guided in a sliding guide K so that during swivel 
20 movement of the backrest R the swivel axis A can move along the guiding slide K. 



It can be seen from the enlarged view of the one part of the vehicle seat shown in 
F i gur e Fig. 1c that the seat trough W protrudes in the region of the rear end of the 
vehicle seat in the seat longitudinal direction L, i.e. that end where the backrest R 
25 protrudes from the seat underframe U, is attached for swivel movement to the seat 
side part S by m e ans of a swivel axis A\ The swivel axis A' is guided in a sliding 
guide K' which is formed in the seat side part S and extends in the seat longitudinal 
direction and is thereby inclined downwards in the forward direction. 

30 In the region of the front end of the seat underframe U in the seat longitudinal 
direction L, i.e. in the region of the end of the seat underframe U spaced from the 
backrest R, the seat trough W is connected to the seat side part S by moans of a 
swivel lever 6. The swivel lever 6 is thereby attached to the seat side part S for 
swivel movement about a first axis 61 and to the seat trough W for swivel movement 

35 about a second axis 62. The swivel lever 6 is pretensioned towards an upright 
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40 

position by means of a spring 63 so that the seat trough W is lifted in the vertical 
direction z (substantially perpendicular to the seat surface F). 

The backrest R of the vehicle seat illustrated in F i gur e s Figs, 1a to 1c can be folded 
5 forwards towards the seat surface F of the seat underframe U, e.g. to provide 
additional cargo and stowage space inside the vehicle when the corresponding 
vehicle seat is not required for a vehicle passenger. When the backrest F is folded 
forwards accordingly towards the seat surface F the swivel axis A of the backrest R 
is moved in the associated guiding slide K, namely first backwards in the seat 
10 longitudinal direction L whereby as the backrest R folds forward a collision with the 
structural groups of the vehicle located in front of the corresponding vehicle seat, 
such as e.g. the dashboard (in the case of a front seat) or with another vehicle seat 
(in the case of a rear seat) is to be avoided. 

15 It can be seen from F i gur e s Figs. 1 b and 1 c that the backrest R is coupled through a 
traction member 1 in the form of a traction cable of the seat trough W. The traction 
cable 1 engages by its end section at the backrest side through a coil spring 2 
designed as a compression spring (compensation spring) and has at its end a 
thickened area 1 1 (in the form of a cable nipple) so that the traction cable 1 is fixed 

20 on the coil spring 2 by its end 1 1 on the backrest side. 

The coil spring 2 is supported by its end remote from the end 1 1 of the traction cable 
1 on a support bolt 3a which is mounted for swivel movement on the backrest R (see 
Figure Fig. 1d) and has a through opening 31 through which the traction cable 11 is 
25 passed. The traction cable 1 is thereby under tension when the backrest is located 
in the useful position so that the coil spring 2 is housed with a slight pretension 
between the one end 11 of the traction cable 1 and the support bolt 3a of the 
backrest R. 

30 Behind the backrest R the traction cable 1 is guided in some sections in a Bowden 
cable 10 which is supported on one side on a support bolt 3b mounted rotatable on 
the backrest support T, and on the other side on a support bolt 3c mounted rotatable 
on an unlocking lever 4. The support bolts 3b, 3c likewise have through openings 
31 for the traction cable 1 corresponding to the support bolt 3a which is shown in 

35 Figure 1d provided on the backrest R. 
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The Bowden cable 10 is illustrated in sectional view in F i gur e Fig. 1c and is 
correspondingly divided into two sections. In actual fact on each of the two 
longitudinal sides of the backrest R in the region of the relevant backrest support T, 
5 see Figur e Fig. 1a, a traction member 1 is fixed through a compression spring 2 
which extends from the backrest R to the seat trough W. However the traction 
members 1 are thereby guided on the relevant opposing longitudinal side of the 
vehicle seat. I.e. the traction member which on the one longitudinal side of the 
vehicle seat is fixed on the backrest R is guided to the opposing longitudinal side of 

10 the seat trough and vice versa. The traction members 1 thereby cross one another 
and thus also the associated Bowden cables 10 underneath the seat trough W. I.e. 
the section of the Bowden cable 1, 10 on the backrest side illustrated in Figur e Fig. 
1c extends to the opposite backrest support T which is not illustrated in Figur e Fig. 
1c. However in the following for simplicity the description is continued as if the 

15 Bowden cable 1,10 which can be seen in Figur e Fig, 1c runs continuously from the 
backrest R to the seat trough W. 

As can be seen from F i gur e Fig. 1c in conjunction with Figur e Figs. 1a and 1b the 
traction cable 1 extends from the unlocking lever 4 along the seat trough W up to the 
20 front end, is diverted there by moans of a deflection element 15 and is fixed by its 
second end 12 in the region of the front end of the seat trough W to the latter. 

The unlocking lever 4 which is mounted for swivel movement about an axis 40 
formed on the seat side part S and whose one lever arm 41 is fitted with the second 

25 support bolt 3c of the Bowden cable 10 has on its second lever arm 42 a sliding 
guide 44 in which engages a locking pin 51 of a locking lever 5 which is mounted for 
swivel movement about a swivel axis 50. The locking lever 5 is pretensioned by 
m e ans of a torsion spring 55 formed as a leg spring whose one leg is supported on 
the seat side part S and whose other leg acts on the bolt 51, in the direction of a 

30 locking position in which the locking lever 5 prevents movement of the swivel axis A' 
in the associated slide K' of the seat side part S. The seat trough W is hereby 
locked by m e ans of the locking lever 5 since a swivel movement of the seat trough 
W about its axis A' as a result of the selected geometry and arrangement of the front 
swivel lever 6 has always to be accompanied by a displacement of the swivel axis A' 

35 in the associated guiding slide K'. If a displacement of this kind is prevented by 
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moans of the locking lever 5 then the seat trough W as a whole is locked. 

When the backrest R is folded forwards towards the seat surface F the backrest R is 
first moved from the useful position illustrated in F i guro Figs. 1a to 1c into the 
5 vertical position whereby the traction cable 1 and the compensation spring 2 relax 
slightly. Folding the backrest R further forwards towards the seat surface F, as 
shown in Figuro Fig. 2, causes increased tightening of the traction cable 1 and thus 
increasing compression and tensioning of the compensation spring 2 since the 
distance between the end 11 of the traction member 1 on the backrest side and the 
10 deflection element 15 on the seat underframe side increases. This tightening of the 
traction cable 1 is compensated in a first swivel region of the backrest R through an 
increasing tensioning of the compensation spring 2 until the compensation spring 2 
becomes compressed and blocked and cannot be compressed any further. 

15 However also in this state the increasing tightening of the traction cable 1 in a 
second swivel region of the backrest R still does not lead to a movement of the 
traction cable 1 itself. For this is prevented in that the seat trough W is locked by 
means of the locking lever 5 and cannot therefore be swivelled. The end 12 of the 
traction cable 1 on the seat trough side is secured locally fixed and despite the 

20 increasing tightening of the traction cable 1 during further forward folding of the 
backrest R can still not carry out any tension movement. Instead it initially leads to a 
relative movement of the Bowden cable 11 in relation to the traction member 1 
against the traction direction whereby the Bowden cable 10 presses against the 
support bolt 3c mounted on the unlocking lever 4 and thereby swivels the unlocking 

25 lever 4 (anti-clockwise). The locking lever 5 is thereby entrained through the 
guiding slide 44 provided on the unlocking lever 4 and through the bolt 51 provided 
on the locking lever 5 so that the locking lever 5 is swivelled against the action of the 
torsion spring 55 (in the clockwise direction) whereby it releases the swivel axis A' in 
the associated guiding slide K' of the seat side part S. The seat trough W is then no 

30 longer locked and the tension force of the traction member during further forward 
folding of the backrest R in a third swivel region causes the front end of the seat 
trough W to drop down whereby the corresponding swivel lever 6 is swivelled 
forwards anti-clockwise. This corresponds to a combined lowering and forward 
displacement of the seat trough W at the front end whereby the swivel axis A' is 

35 likewise moved forwards and downwards in the associated sliding guide K'. The 
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seat is then according to Figure 3 located in a state where additional stowage and 
cargo space is provided above the backrest R. 

When the backrest R is swivelled back again from the forward-folded position 
5 illustrated in F i gur e Fig. 3 into the useful position illustrated in F i gure Figs. 1a and 
1b the renewed raising and backward displacement of the front end of the seat 
trough W is assisted through the resetting spring 63 which acts on the swivel lever 6. 



When the backrest R has been raised up so far during its return back into the useful 
10 position that the traction tension of the traction cable 1 is fully compensated through 
the compression spring 2 then under the action of the torsion spring 55 the locking 
lever 5 also moves back into the position in which it blocks the swivel axis A' of the 
seat trough W again at the rear end of the corresponding guiding slide K\ and thus 
locks the seat trough W. (The return of the swivel axis A' of the seat trough W to the 
15 rear end of the guiding slide K' takes place automatically as the backrest R is 
swivelled back, i.e. raised up as a result of the diminishing traction tension of the 
traction cable 1 as well as the automatic swivel movement of the swivel lever 6 
upwards associated therewith through the action of the resetting spring 63). 

20 As the backrest R swivels back further ( roughly from the slightly forwardly inclined 
position illustrated in F i gure Fig. 2 back into the useful position illustrated in F i gur e 
Figs. 1a and 1b) changes in the traction tension of the traction cable 1 are 
compensated fully by the compensation spring 2 and thus do not act on the 
unlocking lever 4, the locking lever 5 or the swivel lever 6 of the seat trough W. 

25 

The vehicle seat explained above with reference to F i gur e Fig. 1a to 3 has the 
important advantage that in a restricted swivel area as the backrest folds forwards 
from its useful position towards the seat surface a tightening of the traction cable 
through which the backrest is coupled to the seat trough, is fully compensated 

30 through a deformation of a compensation spring. This tightening of the traction 
cable at first acts neither on the seat trough nor on its locking device (locking lever). 
Only when the compensation spring is compressed into a block does the traction 
cable cause the unlocking of the locking lever through the associated Bowden cable 
and thereby triggers a forward displacement and lowering of the front end of the seat 

35 trough. 
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It is thereby important that the compensation spring 2 can be deformed more easily 
than the torsion spring 55 with which the locking lever 5 is pretensioned towards the 
locked state. For this has the result that the tightening of the traction member 1 as 
5 the backrest R folds forwards first causes a compression of the compensation 
spring 2 and only then an unlocking of the locking lever 5 against the action of the 
torsion spring 55. 
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